antibiotic (nptII) gene. The purpose of this study is to offer possible screening method to eliminate high allelopathy transformants before field plantation. This is the first report on application of the new bioassay of handy sandwich method to assess the allelopathy of transgenic aspen and eucalyptus.
Materials and methods

Transgenic trees and control
Transgenic aspen (Populus sieboldii x grandidentata)containing anti-sense prx and antibiotic (nptII) gene, and eucalyptus (Eucalyptus camaldulensis) (Fig. 1 ) containing transcriptional element (Ntlim1) and antibiotic (nptII) gene were used as experimental targets. Both transgenic approaches were intended to create less lignin wood for efficient pulping. Control tree of aspen was the same clone Y-63 which was transformed, and that of eucalyptus was seedling of same species. 
Confirmation of transcription of introduced genes
RNA was extracted from leaves and stems of individual transformants with a QIAGEN RNeasy Plant Mini Kit (QIAGEN, Hilden, Germany) according to the protocol provided by the manufacturer using lysis buffers which contains guanidine thiocyanide and RNA adsorption membrane. One microgram of total RNA was reverse transcribed and then the cDNA amplified with a QIAGEN One Step RT-PCR Kit (QIAGEN, Hilden, Germany) according to the protocol provided by the manufacturer. The oligonucleotide primers used for RT-PCR were 5'-AAACAATTACCAACACTACC-3' (forward) and 5'-ACCTGAAAGGGCAACCAGGT-3' (reverse) with anti-peroxidase gene, and 5'www.intechopen.com GAGGCTATTCGGCTATGACT-3' (forward) and 5'-AATCTCGTGATGGCAGGTTG-3' (reverse) with npt II gene. Conditions for amplification were reverse transcription at 50 o C for 30 min, initial PCR activation step at 95 o C for 15 min followed by 35 cycles at 94 o C for 1 min, 60 o C for 1 min, and 72 o C for 1 min. The amplified fragments of cDNA was subjected to electrophoresis in a 2 % (w/v) agarose gel and detected with ethidium bromide.
Allelopathy level determination by sandwich method
The sandwich method assays the allelopathic activity of leaches from dried leaves on seed germination and growth of receptor plants such as lettuce (Fujii et al., 2003 (Fujii et al., , 2004 . Sandwich method was done according to that of Fujii et al. (2003) and Golisz et al. (2007) . They used this bioassay method to screen large number plants to detect allelopathy in the 239 medicinal plant species. They demonstrated this method is a less time-consuming bioassay method and could be used to screen a large number of samples. In our experiment, one year old leaves of the transgenic and control trees of E. camaludulensis and P. sieboldii x grandidentata grown in the containment green house were collected and oven-dried at 60 o C for over night, and then 50 mg in dry weight of them sandwiched between the layers of 0.5 % low melting point (31 o C) agar in the multi-well dishes (6 wells whose diameter is 35 mm). Leaves of 1 year old E. cinerea was also used as reference in the experiment of aspen. Six replicated samples were used for each transformant and control.
Seeds of the lettuce of Great Lakes 366 were sown on the agar bed, and then germinated under constant temperature at 20 o C. Five seeds were sown in each well.After 60 hours incubation in the dark, the length of the hypocotyls and roots was measured respectively. The inhibition rate by comparing that of control (water) was considered as allelopathy level of each sample, i.e. less growth rate indicates the high allelopathy level. Buckwheat might be also used as an indicator plant of allelopathy like lettuce (Fig. 2) . 
Statistical analysis
Analysis of variance (ANOVA) with allelopathy (indicated as growth rate of bioassay plant) was carried out by Fisher's test. Average values were compared using a two-sided t-test.
Results and discussion
It was checked by RT-PCR that transferred antibiotic genes were still expressed in the leaves and stems of transgenic trees. However, anti-sense gene of peroxidase was only expressed in the stems of transgenic trees. These results are explained that a promoter for antibiotic gene was 35S of cauliflower mosaic virus and that for peroxidase was a promoter from aspen peroxidase relating to xylogenesis.
There are slight variations of allelopathy level indicated by this bio-assay among different lines of transgenic trees. In the transgenic aspen, sandwich bio-assay evaluated by lettuce root length inhibition indicated that allelopathy of transgenic materials varied from 22 to 37 % while control was 29 % (Fig. 3 ). These may be of some effects of different production level of metabolic substances in the similar way like other transgenic aspen where the concentrations of total flavonoids, quercetin, kaempferol and myricetin derivatives in the leaves were different between control and transgenic trees (Haggman et al., 2003) .However, we did not detect statistically significant differences among transgenic and control trees by analysis of variance (P > 0.12). In contrast, there was a statistically significant difference between species Populus and Eucalyptus with allelopathy (P < 0.002) which indicated the feasibility of the sandwich method to detect the different allelopathy level between species. E. cinerea had stronger allelopathy than Populus hybrid (Fig.3) . There was similar tendency in assessing allelopathy level of transgenic and nontransgenic aspen using hypocotyl growth as an indicator (Fig.4) . When cellulose rich transgenic white poplar (Populus alba) introduced with bacterial xyloglucanase gene was compared with non-transgenic control, sandwich method revealed no statistical difference between them (J-BCH, 2007).
In the case of transgenic eucalyptus, allelopathy levels of transgenic materials were from 17 to 66 % while controls were from 17 to 26 % (Figs. 5).Among transgenic lines, (2)-4 was the lowest allelopathy tree which indicated the statistically significant difference from other lines and controls (P < 0.01). However, part of the variation in allelopathy level may be not only from transformation but also from different genetic background caused by seedling materials.Average allelopathy level of eucalyptus was higher than that of aspen as 28 % versus 31 % indicated as average growth rate to water culture. In the case of salttolerant transgenic Eucalyptus camaldulensis, there was no substantial variation between nontransgenic and transgenic lines with respect to the hypocotyl growth and root elongation of lettuce in sandwich method (Kikuchi et al., 2006 .They also conducted the gas chromatographic and high-performance liquid chromatographic analysis to show no qualitative and quantitative difference between the transgenic and nongenetically modified genotypes of Eucalyptus. Bioassay method is superior as the primary assessment method for allellopathy in considering the simplicity, speed, low cost, and reproducibility to chemical instrumental methods.Sandwich method for allelopathy assessment might be useful as one of the criteria of environmental effects of any transgenic platns.However, drying many samples at the same time is time consuming. So, for evaluating multiple leaves, modified sandwich method used homogenized fleshy leaf samples instead of drying them . Chemical changes by modification or processing of some compounds may occur during the process of homogenization which leads enhancement of the effect of the transgenic and nontransgenic plant on the growth of germinating seeds. Even if the chemical changes were induced during sample preparation (drying or homogenization process), it would be thought to reflect the chemical differences between the transgenic and non-transgenic plants ). In the floricultural plants, the transgenic carnation (Dianthus caryophyllus) expressing flavonoid 3', 5'-hydroxylase gene (Moon series, www.florigene.com), assessing the allelopathic substances was done by lettuce seed germination bioassay tests in soil containing carnation debris (Kikuchi, 2008) .For further study, toxicology and allergenicity testing of products from introduced genes should be carried out before commercialization of transgenic plants. Pox 27, 29, 44, 49, 53 Trees have many characteristics that make them more difficult to assess them than those of agricultural crops: they have long life cycle, the production cycle may be 10 to 70 years, pollen moves over enormous distance, there are tremendous genetic and phenotypic variation and ecological complexity (McLean and Charrest, 2000) . In the handling of transgenic plants, the key words are "familiarity" and "substantial equivalence". Familiarity is the knowledge of the characteristics of a plant species and the experience with the use of that plant species. Substantial equivalence is that of a novel trait within a particular plant species, in terms of its specific use and safety to the environment and human health, to those in that same species, that are in use and generally considered as safe based on valid scientific rationale. Checking of the allelopathy of transgenic trees is substantial equivalence matter. In the substantial equivalence, we must consider altered weediness potential, gene flow to related species, altered plant pest potential, potential impact on non-target organisms, and potential impact on biodiversity. Allelopathy of transgenic trees may have influence to other plants and biodiversity. The sandwich method can easily detect the high allelopathetic materials. We think, therefore, that it is useful to use this handy sandwich method as one of the criteria for assessing biosafety of plants including forest trees.
Conclusion
The Cartagena Protocol on Biosafety promulgated guidelines for evaluating the biosafety of living modified organisms (http://www.biodiv.org/biosafety).Transgenic plants should not be planted in the field without an environmental biosafety assessment. Commercial usage and environmental release can be permitted after evaluation in the containment growth room and field. The public concerns of environmental biosafety assessments are to define property of the transgenic plants and assess the influence of the plant on other organisms. Allelopathic influence of transgenic plants must be checked before field release.
Among the methods used for evaluating the allelopathic effects of plants are the dish pack,plant box, sandwich and soil mix methods (Shiomi et al.,1992; Yamaguchi et al., 1994; Sekine et al., 2007) . Sandwich method might be one of the most handy and reliable methods for checking the transgenic plants.
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